CASE IN POINT

Valproate-Induced Lower Extremity Swelling
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New-onset severe peripheral edema warrants an extensive evaluation, including
congestive heart failure, cirrhosis, nephrotic syndrome, hypoalbuminemia, or
lymphatic or venous obstruction.

Kelley Chuang and

Satya Patel are Hospitalists
at the West Los Angeles

VA Medical Center and As-
sistant Clinical Professors at
the University of California,
Los Angeles David Geffen
School of Medicine.
Correspondence:

Kelley Chuang
(kelleychuang@mednet
.ucla.edu)

Fed Pract. 2020;37(8):388-390.

doi:10.12788/fp.0031

common condition with a broad dif-

ferential diagnosis. New, severe pe-
ripheral edema implies a more nefarious
underlying etiology than chronic venous in-
sufficiency and should prompt a thorough
evaluation for underlying conditions, such
as congestive heart failure (CHF), cirrhosis,
nephrotic syndrome, hypoalbuminemia, or
lymphatic or venous obstruction. We pres-
ent a case of a patient with sudden onset
new bilateral lower extremity edema due
to a rare adverse drug reaction (ADR) from
valproate.

Bilateral lower extremity edema is a

CASE PRESENTATION

A 63-year-old male with a history of sei-
zures, bipolar disorder type I, and memory
impairment due to traumatic brain in-
jury (TBID) from a gunshot wound 24 years
prior presented to the emergency depart-
ment for witnessed seizure activity in the
community. The patient had been incar-
cerated for the past 20 years, throughout
which he had been taking the antiepileptic
drugs (AEDs) phenytoin and divalproex
and did not have any seizure activity. No
records prior to his incarceration were
available for review.

The patient recently had been released
from prison and was nonadherent with his
AEDs, leading to a witnessed seizure. This
episode was described as preceded by an
electric sensation, followed by rhythmic
shaking of the right upper extremity with-
out loss of consciousness. His regimen prior
to admission included divalproex 1,000 mg
daily and phenytoin 200 mg daily. His only
other medication was folic acid.

Neurology was consulted on admission.
An awake and asleep 4-hour electroenceph-
alogram showed intermittent focal slowing
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of the right frontocentral region and fre-
quent epileptiform discharges in the right
prefrontal region during sleep, correspond-
ing to areas of chronic right anterior fron-
tal and temporal encephalomalacia seen on
brain imaging. His seizures were thought
likely to be secondary to prior head trauma.
While the described seizure activity involv-
ing the right upper extremity was not con-
sistent with the location of his prior TBI,
neurology considered that he might have
simple partial seizures with multiple foci
or that his seizure event prior to admission
was not accurately described. The neurol-
ogy consult recommended switching from
phenytoin 200 mg daily to lacosamide
100 mg twice daily on admission. His prior
dose of divalproex 1,000 mg daily also was
resumed for its antiepileptic effect and the
added benefit of mood stabilization, as the
patient reported elevated mood and de-
creased need for sleep on admission.

Eight days after changing his AED reg-
imen, the patient was found to have new
onset bilateral grade 1+ pitting edema to the
level of his shins. He had no history of dys-
pnea, orthopnea, paroxysmal nocturnal dys-
pnea, dysuria, or changes in his urination.
Although medical records from his incarcera-
tion were not available for review, the patient
reported that he had never had peripheral
edema.

On physical examination, the patient
had no periorbital edema, jugular venous
pressure of 8 cm H,O, negative hepato-
jugular reflex, unremarkable cardiac and
lung examination, and grade 2+ poste-
rior tibial and dorsalis pedis pulses bilat-
erally. He underwent extensive laboratory
evaluation for potential underlying causes,
including nephrotic syndrome, cirrho-
sis, hypothyroidism, and CHF (Table).
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Valproate levels were initially subtherapeu-
tic on admission (< 10 pg/mL, reference
range 50-125 pg/mL) then rose to within
therapeutic range (54 pg/mL-80 png/mL
throughout admission) after neurology
recommended increasing the dose from
1,000 mg daily to 1,500 mg daily. His
measured valproate levels were never
supratherapeutic.

An electrocardiogram showed normal
sinus rhythm unchanged from admission.
Transthoracic echocardiogram showed nor-
mal left ventricular (LV) size and estimated
LV ejection fraction of 55 to 60%. Abdom-
inal ultrasound showed no evidence of
cirrhosis and normal portal vein flow. Ultra-
sound of the lower extremities showed no
deep venous thrombosis or valvular insuffi-
ciency. The patient was prescribed compres-
sion stockings. However, due to memory
impairment, he was relatively nonadher-
ent, and his lower extremity edema wors-
ened to grade 3+ over several days. Due to
the progressive swelling with no identified
cause, a computed tomographic venogram
of the abdomen and pelvis was performed
to determine whether an inferior vena cava
(IVC) thrombus was present. This study
was unremarkable and did not show any
external IVC compression.

After extensive evaluation did not re-
veal any other cause, the temporal course of
events suggested an association between the
patient’s peripheral edema and resumption
of divalproex. His swelling remained stable.
Discontinuation of divalproex was consid-
ered, but the patients mood remained euthy-
mic, and he had no further seizure activity
while on this medication, so the benefit of
continuation was felt to outweigh any risks
of switching to another agent.

DISCUSSION

Valproate and its related forms, such as di-
valproex, often are used in the treatment of
generalized or partial seizures, psychiatric
disorders, and the prophylaxis of migraine
headaches. Common ADRs include gastro-
intestinal symptoms, sedation, and dose-
related thrombocytopenia, among many
others. Rare ADRs include fulminant hep-
atitis, pancreatitis, hyperammonemia, and
peripheral edema.! There have been case re-
ports of valproate-induced peripheral edema,
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TABLE Laboratory Test Findings

Tests Results Reference Range
Urinalysis—spot protein Negative Negative
Spot urine protein:creatinine ratio 0.1 -
Creatinine, mg/dL 1.0 0.66-1.28
Albumin, g/dL 3.9 3.2-4.8
International normalized ratio 1.03 -
Platelet count, pL 171,000 150,000-440,000
Brain natriuretic peptide, pg/mL 43 2-100
Thyroid-stimulating hormone, plU/mL 0.7430 0.55-4.78
Total cholesterol, mg/dL 250 <200
Triglycerides, mg/dL 166 40-160
High-density lipoprotein cholesterol, mg/dL 51 > 40
Low-density lipoprotein cholesterol, mg/dL 91 <130

which seems to be an idiosyncratic ADR that
occurs after long-term administration of the
medication.?? Early studies reported valpro-
ate-related edema in the context of valproate-
induced hepatic injury.* However, in more
recent case reports, valproate-related edema
has been found in patients without hepato-
toxicity or supratherapeutic drug levels.'?

The exact mechanism by which valproate
causes peripheral edema is unknown. It has
been reported that medications affecting the
v-aminobutyric acid (GABA) system such as
benzodiazepines, for example, can cause this
rare ADR.> Unlike benzodiazepines, valproate
has an indirect effect on the GABA system,
through increasing availability of GABA.°
GABA receptors have been identified on pe-
ripheral tissues, suggesting that GABAergic
medications also may have an effect on re-
gional vascular resistance.” This mechanism
was proposed by prior case reports but has
yet to be proven in studies.

In this case, initiation of lacosamide tem-
porally coinciding with development of
the patient’s edema leads one to question
whether lacosamide may have caused this
ADR. Other medications commonly used in
seizure management (such as benzodiaze-
pines and gabapentin) have been reported
to cause new onset peripheral edema.>®
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To date, however, there are no reported cases
of peripheral edema due to lacosamide.
While there are known interactions between
various AEDs that may impact drug lev-
els of valproate, there are no reported drug-
drug interactions between lacosamide and
valproate.’

CONCLUSIONS

Our case adds to the small but growing body
of literature that suggests peripheral edema
is a rare but clinically significant ADR of val-
proate. With its broad differential diagno-
sis, new onset peripheral edema is a concern
that often warrants an extensive evaluation
for underlying causes. Clinicians should be
aware of this ADR as use of valproate be-
comes increasingly common so that an ex-
tensive workup is not always performed on
patients with peripheral edema.
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tions—including indications, contraindications, warnings, and
adverse effects—before administering pharmacologic therapy
to patients.

References
1. Prajapati H, Kansal D, Negi R. Magnesium valproate-
induced pedal edema on chronic therapy: a rare ad-
verse drug reaction. Indian J Pharmacol. 2017;49(5):399.
doi:10.4103/ijp.lJP_239_17
2. Lin ST, Chen CS, Yen CF, Tsei JH, Wang SY. Valproate-
related peripheral oedema: a manageable but prob-
ably neglected condition. Int J Neuropsychopharmacol.
2009;12(7):991-993. doi:10.1017/S1461145709000509
3. Ettinger A, Moshe S, Shinnar S. Edema associated with
long-term valproate therapy. Epilepsia. 1990;31(2):211-213.
doi:10.1111/j.1528-1167.1990.tb06308.x
4. Zimmerman HJ, Ishak KG. Valproate-induced he-
patic injury: analyses of 23 fatal cases. Hepatol-
ogy. 1982;2(5):591S-597S. doi:10.1002/hep.1840020513
5. Mathew T, D’Souza D, Nadimpally US, Nadig R. Cloba-
zam-induced pedal edema: “an unrecognized side effect
of a common antiepileptic drug.” Epilepsia. 2016;57(3):
524-525. doi:10.1111/epi.13316
6. Bourin M, Chenu F, Hascoét M. The role of sodium chan-
nels in the mechanism of action of antidepressants and
mood stabilizers. Curr Drug Targets. 2009;10(11):1052-
1060. doi:10.2174/138945009789735138
7. Takemoto Y. Effects of gamma-aminobutyric
acid on regional vascular resistances of con-
scious spontaneously hypertensive rats. Clin Exp
Pharmacol Physiol. 1995;22(suppl):S102-S104.
doi:10.1111/j.1440-1681.1995.tb02839.x
8. Bidaki R, Sadeghi Z, Shafizadegan S, et al. Gabapentin
induces edema, hyperesthesia and scaling in a depressed
patient; a diagnostic challenge. Adv Biomed Res. 2016;5:1.
doi:10.4103/2277-9175.174955
9. Cawello W, Nickel B, Eggert-Formella A. No pharmacoki-
netic interaction between lacosamide and carbamazepine
in healthy volunteers. J Clin Pharmacol. 2010;50(4):459-
471. doi:10.1177/0091270009347675

mdedge.com/fedprac



